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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is especially the starter-less starting approach of the Taki cylinder direct injection mold internal 
combustion engine of an automobile. By detecting the location of the piston (2) in an internal combustion 
engine's (l)'s gas column (3), injecting a fuel to the combustion chamber of the function (3) which has a 
piston (2) in an actuation phase, and lighting it just behind that In the approach of carrying out the trigger of 
the starting process, it sets to the further progress of a starting process. The approach which injects a fuel to 
the combustion chamber (4) of another gas column (3) which has a piston in an inhalation-of-air phase 
immediately after lighting the fuel of the gas column (3) in an actuation phase, and is characterized by what 
the injected fuel is lit for even if it is still an inhalation-of-air phase. 

[Claim 2] The approach according to claim 1 of presupposing that the inlet valve (5) of another gas column 

(3) in an inhalation-of-air phase has been opened wide between fuel injection, and closing it just before 
ignition to a fuel. 

[Claim 3] The approach according to claim 1 or 2 of injecting a fuel in the further progress of a starting 
process to the combustion chamber (4) of the gas column (3) in an inhalation-of-air phase or a compressed 
phase, and lighting the fuel compressed in the combustion chamber (4). 

[Claim 4] The approach given [ to claims 1 -3 ] in any 1 term which carries out metering of the fuel which 
should be injected to the combustion chamber (4) of the gas column (3) which exists at an actuation phase at 
the time of initiation of a starting process so that excess oxygen may arise to the 1st combustion. 
[Claim 5] After an internal combustion engine does 1st rotation by the ignition and combustion of a fuel 
which were injected by the combustion chamber (4) of the gas column (3) in an actuation phase, The 
method given [ to claims 1-3 ] in any 1 term of opening the outlet valve (5) of a gas column (3) wide first, 
before arriving at a bottom dead point (UT), closing an outlet valve (5), before arriving at a bottom dead 
point (UT) further after that, and opening an inlet valve (5). 

[Claim 6] The approach given [ to claims 1-5 ] in any 1 term which injects a fuel to the combustion chamber 

(4) of a gas column (3) between starting processes by an internal combustion engine's pressure beforehand 
formed with the conveyance pump. 

[Claim 7] The approach given [ to claims 1-5 ] in any 1 term written which injects a fuel to the combustion 
chamber (4) of a gas column (3) between starting processes with the injection pressure (p_r) formed by an 
internal combustion engine's high pressure pumping. 

[Claim 8] They are especially a storage element to the control unit (12) of the internal combustion engine (1) 
of an automobile, and the storage element which it is especially ROM, RAM, or a flash memory, and the 
computer program is memorized by this storage element, and is characterized by this computer program 
being suitable for count equipment and especially performing on a microprocessor (14) and enforcing an 
approach given [ to claims 1-7 ] in any 1 term. 

[Claim 9] This computer program is a computer program characterized by being suitable for enforcing an 
approach given [ to claims 1-7 ] in any 1 term when this is performed on count equipment in count 
equipment and the computer program especially performed on a microprocessor (14). 
[Claim 1 0] A computer program is a storage element and a computer program according to claim 9 
especially memorized by the flash memory (15). 

[Claim 1 1] He is especially the Taki cylinder direct injection mold internal combustion engine of an 
automobile. This internal combustion engine (1) Internal combustion engine (with the means for detecting 
the location of the piston (2) in the gas column (3) of 1 ()) The fuel metering equipment for injecting a fuel 
to the combustion chamber (4) of the gas column (3) which has a piston (2) in an actuation phase, In the 
internal combustion engine of the format that have an ignition means for lighting the fuel injected by the gas 
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column (3) T immediately after injection, and the trigger of the starting process is carried out by this In the 
further progress of a starting process fuel metering equipment He is the internal combustion engine which 
injects in the combustion chamber (4) of another gas column (3) which has a piston (2) in a fuel at an 
inhalation-of-air phase, and is characterized by what it lights the injected fuel for even if an ignition means 
is still an inhalation-of-air phase immediately after ignition to the fuel in the gas column (3) in an actuation 
phase. 

[Claim 12] An internal combustion engine (1) is an internal combustion engine according to claim 1 1 which 
has a means for enforcing an approach given [ to claims 2-7 ] in any 1 term (1). 
[Claim 13] It is especially the control unit (12) of the Taki cylinder direct injection mold internal 
combustion engine of an automobile. Said internal combustion engine (1) The means for detecting the 
location of the piston (2) in an internal combustion engine's (l)'s gas column (3), The fuel metering 
equipment for injecting a fuel to the combustion chamber (4) of a gas column (3), It has an ignition means 
(9) for lighting the fuel injected by the gas column (3) at the predetermined time. Said control unit (12) The 
means, the metering equipment, and the ignition means (9) for detecting the location of a piston (2) for the 
trigger of a starting process In the control unit of a format controlled to light the fuel with which fuel 
metering equipment injected the fuel to the combustion chamber (4) of the gas column (3) which has a 
piston (2) in an actuation phase, and the ignition means (9) was injected by the gas column (3) immediately 
after injection Said control unit (12) sets the means, the fuel metering equipment, and the ignition means (9) 
for detecting the location of a piston (2) to the further progress of a starting process. The control unit 
characterized by what the fuel with which the fuel was injected to the combustion chamber of another gas 
column (3) which has a piston (2) in an inhalation-of-air phase, and the ignition means was injected is 
controlled for to light even if it is still an inhalation-of-air phase after fuel metering equipment is lit by the 
fuel of the gas column (3) in an actuation phase. 

[Claim 14] A control unit (12) is a control unit according to claim 13 which has a means for enforcing an 
approach given [ to claims 2-7 ] in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention especially relates to the starter-less starting approach of the Taki 
cylinder direct injection mold internal combustion engine of an automobile. Here, the location of the piston 
in an internal combustion engine's gas column is detected, a fuel is injected by the combustion chamber of 
the gas column which has the piston in an actuation phase, and it is lit just behind that. Thereby, the trigger 
of the starting process is carried out. 

[0002] This invention further especially relates to the storage element and division ROM and RAM to an 
automobile internal combustion engine's control unit, or a flash memory. The computer program is 
memorized by this storage element and this computer program is performed on a calculator and a division 
microprocessor. 

[0003] This invention relates to a computer machine and the computer program especially performed by the 
microprocessor further. 

[0004] This invention further especially relates to the Taki cylinder direct injection mold internal 
combustion engine of an automobile. This internal combustion engine has an ignition means for lighting the 
fuel metering equipment for injecting the means for detecting the piston location in an internal combustion 
engine's gas column, and a fuel to the combustion chamber of the gas column which has a piston in an 
actuation phase, and the fuel injected by the gas column immediately after injection. Thereby, the trigger of 
the starting process is carried out. 

[0005] Furthermore, this invention especially relates to the control unit of the Taki cylinder direct injection 
mold internal combustion engine of an automobile. This control unit has an ignition means for lighting the 
fuel metering equipment for injecting the means for detecting the piston location in an internal combustion 
engine's gas column, and a fuel in a gas column in a combustion chamber, and the fuel injected by the gas 
column at the predetermined time. In order that a control unit may carry out the trigger of the means, the 
fuel metering equipment, and the starting process for detecting a piston location, an ignition means is 
controlled, and fuel metering equipment injects a fuel to the combustion chamber of a function which has a 
piston in an actuation phase, and it is made to light it immediately after injecting the fuel with which the 
ignition means was injected by the gas column. 
[0006] 

[Description of the Prior Art] DE 19742969A1 to the Taki cylinder direct injection mold internal 
combustion engine's starting approach is well-known. In order to carry out torque formation quickly, the 
juxtaposition change of an actuation clock stops an internal combustion engine's serial ignition sequence 
because of this approach through a suitable valve control. For this purpose, as long as valve path clearance 
approves, an internal combustion engine meets freely or has a possible inlet valve and a possible outlet 
valve. 

[0007] In case an internal combustion engine's crankshaft rotates at least one time, the inlet valve of a gas 
column is opened wide and the piston is in coincidence in a top dead center. Ignition to the fuel compressed 
in the combustion chamber of these gas columns is performed to coincidence after activation of an 
inhalation-of-air phase and a compressed phase. These two gas columns are parallel and an actuation phase 
is passed. Combustion gas is succeedingly emitted by coincidence disconnection of the outlet valve of a gas 
column in an actuation phase. However, by the well-known approach, it performs with the electric-motor 
type starter by which a starting process is not by combustion in a gas column, and was established 
appropriately. This performs an inhalation-of-air phase and/or a compressed phase before this 1 st ignition. 
[0008] An internal combustion engine's starter-less starting approach of the format stated to the beginning is 
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well-known from DEI 0020 104. By the approach indicated there, an inhalation-of-air phase or a compressed 
phase is not performed before the 1 st ignition, but the trigger of the starting process is rather carried out by 
only ignition. The advantage of such combustion-engine direct starting is that the electric-motor drive for 
performing an inhalation-of-air phase and/or a compressed phase before the electric-motor drive for starting 
or the 1st ignition is omissible. When there is no compressed phase before the 1st ignition, the efficient 
mechanism for preparing the gaseous mixture especially contained in a combustion chamber is omitted. 
[0009] 

[Problem(s) to be Solved by the Invention] the case where the technical problem of this invention puts the 
Taki cylinder direct injection mold internal combustion engine into operation without a starter directly — the 
time of initiation of a starting process — gaseous mixture — it is improving preparation. 
[0010] 

[Means for Solving the Problem] Immediately after lighting the fuel of the gas column in an actuation phase 
in the further progress of a starting process by this invention, this technical problem injects a fuel to the 
combustion chamber of another gas column which has a piston in an inhalation-of-air phase, and it 
constitutes and it is solved so that the injected fuel may be lit, even if it is still an inhalation-of-air phase. 
[0011] 

[Embodiment of the Invention] The approach of this invention is suitable for starter-less starting of the 
direct injection mold internal combustion engine which has at least two gas columns. Before operation of 
this invention, the location of the piston in the angular position of an internal combustion engine's 
crankshaft, i.e., an internal combustion engine's gas column, is detected. In the internal combustion engine 
which has four or a gas column beyond it, the piston of at least one gas column is certainly in an actuation 
phase. Since there may be no piston of a gas column in an actuation phase when there are few gas columns 
than 4, the inlet valve and outlet valve of a gas column which are in an inhalation-of-air phase in that case 
are brought to the location which ****s in an actuation phase. That is, an inlet valve and an outlet valve are 
closed. 

[0012] In order to operate an inlet valve and an outlet valve freely, these valves have the control section 
without a cam shaft. It can control without this control section's separating each inlet valve and an outlet 
valve with the valve of another side and being dependent on the location of a cam shaft. In order to control 
without a cam shaft, the inlet valve and/or the outlet valve are equipped with one or more common 
adjustment devices. This adjustment device can be operated by the method of fluid pressure-piezo- 
electricity-electromagnetic or others. A control section without many cam shafts is well-known from the 
conventional technique to an inlet valve and an outlet valve. This control section can be used in relation to 
this invention. 

[0013] Alternatively, an inlet valve and an outlet valve have an adjustable cam-shaft regulator in an entrance 
side and an adjustable valve stroke, in order to operate it freely. An inlet-port cam shaft can be adjusted by 
this, only a short time can open an inlet valve wide in an inhalation-of-air phase at the time of initiation, and 
the location which ****s in an actuation phase by this can be brought. In an entrance side, an inlet port is 
comparatively closed at an early stage by this. 

[0014] A fuel is injected by the combustion chamber of the gas column in an actuation phase, and it is lit 
just behind that. An internal combustion engine is made to carry out 1 st rotation by this, and the trigger of 
the starting process is carried out. A fuel is injected by the combustion chamber of another gas column 
which has the piston immediately after ignition of the gaseous mixture of the gas column in an actuation 
phase at an inhalation-of-air phase in the further progress of a starting process. In order to accelerate an 
internal combustion engine's rotation further, the fuel injected by the combustion chamber of another gas 
column is lit also to an inhalation-of-air phase. 

[0015] gaseous mixture [ as opposed to the 2nd combustion by injecting a fuel before the 2nd combustion to 
the combustion chamber of the function in an actuation phase ] — propagation is controlled positively. The 
injection valve of a gas column is wide opened at the time of initiation of the inhalation-of-air phase of a gas 
column, and air can be inhaled to the combustion chamber of a gas column. A swirl is formed in the 
combustion chamber of a gas column by inhaling air through an inlet valve. This swirl still continues after 
closing of an inlet valve between short time. The fuel which should be injected to a combustion chamber 
before the 2nd ignition is injected toward this swirl, and, thereby, uniform mixing with a fuel and air is 
obtained in a combustion chamber. Therefore, fuel injection before the 2nd ignition is performed to some 
extent in homogeneity mode. The inlet valve of the gas column in an inhalation-of-air phase can be closed 
for the first time just before fuel injection, during fuel injection, or after fuel injection. The approach of this 
invention is applicable to per 1 cylinder with the internal combustion engine which has two or more inlet 
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valves and/or outlet valves. In order to enforce the approach of this invention, it is enough if an inlet valve 
thru/or an outlet valve are operated suitably [ at least one ]. 

[0016] By homogeneity distribution of the gaseous mixture in the combustion chamber of another gas 
column, especially good combustion is attained after ignition of gaseous mixture, and, thereby, high torque 
can be especially transmitted to an internal combustion engine's crankshaft by 2nd combustion. In starting 
without a starter, chiefly, the 1st combustion is used in order for the 1st to make a crankshaft rotate. 
However, the important thing for a success or carrying out unsuccessful in starting without a starter is the 
2nd combustion, according to the approach of this invention, the 2nd combustion is markedly alike and is 
improved. Thereby, it is certain and an internal combustion engine's reliable starter-less starting is attained. 
[0017] According to the advantageous configuration of this invention, continuing opening the inlet valve of 
another gas column in an inhalation-of-air phase wide, and closing it between fuel injection, just before 
ignition to a fuel is proposed. Thus, in the combustion chamber of gas column with an another swirl, extent 
maintenance of [ under fuel injection ] is carried out. Especially gaseous mixture is distributed to 
homogeneity by this in a combustion chamber, and it burns completely succeedingly. 
[001 8] In the advantageous example of this invention, a fuel is injected by the combustion chamber of the 
gas column in an inhalation-of-air phase or a compressed phase by the further progress of a starting process, 
and the fuel compressed in the combustion chamber is lit. Therefore, just before gaseous mixture arrives at a 
top dead center (OT) at the time of termination of a compressed phase, it is lit immediately after reaching. 
Thus, the 3rd and the further combustion are formed. An internal combustion engine's starting process 
deterministically started by the 2nd combustion is continued and ended by this combustion. The premise 
over the fuel injection in the inside of a compressed phase is that the fuel in an internal combustion engine's 
fuel metering equipment has a pressure high enough. Injection pressure high enough can be formed with 
high pressure pumping driven electrically, without being dependent on an internal combustion engine. 
[0019] Metering of the fuel quantity which should be injected to the combustion chamber of the gas column 
which exists advantageously at an actuation phase at the time of initiation of a starting process is carried out 
so that excess oxygen may arise to the 1 st combustion. Since the actuation phase is made parallel at the time 
of initiation of a starting process, the gas column which suited the actuation phase at the time of initiation of 
a starting process is directly changed to a compressed phase. Restoration change cannot be performed before 
a compressed phase. Based on the hyperoxia under 1st combustion, oxygen is contained also even for after 
the 1 st combustion in the combustion chamber of a gas column, and this oxygen serves as gaseous mixture 
which has ignition capacity with the fuel injected in the compressed phase. Layer restoration can attain the 
high excess oxygen to the 1 st combustion. 

[0020] Advantageously, after the 1st rotation of an internal combustion engine, by lighting and burning the 
fuel injected by the combustion chamber of the gas column in an actuation phase before (bottom dead point 
UT) attainment, an outlet valve is opened wide first, it is closed down before (bottom dead point UT) 
attainment of an outlet valve, and an inlet valve is opened wide after that, by this, oxygen can be flowed 
before compression next to a gas column, and this boils combustion of gaseous mixture markedly and 
improves. 

[0021] According to another advantageous example of this invention, injecting a fuel in a starting process by 
an internal combustion engine's pressure beforehand formed with the conveyance pump in the combustion 
chamber of a gas column is proposed. The pressure which was constituted as an electromagnetic-force pump 
(EKP) and which was beforehand formed with the conveyance pump is called rail pressure EKP. In the 
internal combustion engine which has high pressure pumping driven through a cam shaft depending on an 
internal combustion engine, a fuel must be injected with rail pressure EKP in a starter-less starting process. 
[0022] In the another advantageous example of this invention, a fuel is alternatively injected by the 
combustion chamber of a gas column between starting processes with the injection pressure formed by an 
internal combustion engine's high pressure pumping. The inside of an internal combustion engine's 
compressed phase is also injected without a problem in a fuel by the combustion chamber of a gas column 
by this. Injection pressure is formed by high pressure pumping electrically driven without being dependent 
on an internal combustion engine. 

[0023] In order to realize the approach of this invention, especially the thing especially established with the 
gestalt of the storage element to the control unit of the internal combustion engine of an automobile is 
important. Here, a computer program is memorized by the storage element. It especially performs by the 
microprocessor and this computer program is suitable for count equipment and enforcing the approach of 
this invention. In this case, this invention is realized by the computer program memorized by the storage 
element. Therefore, the storage element with which this computer program was prepared is the same as the 
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approach of this invention, and suitable for carrying out a computer program. It can divide as a storage 
element, and an electric storage element can be used, for example, they are ROM, RAM, or a flash memory. 

[0024] This invention is a computer program which is suitable for enforcing the approach of this invention 
again. This computer program is especially performed by the microprocessor. A computer program is 
especially memorized to a storage element and a division flash memory advantageously here. 
[0025] As another solution means of the technical problem of this invention, fuel metering equipment injects 
a fuel to the combustion chamber of another gas column immediately after ignition to the fuel of the gas 
column in an actuation phase in the further progress of a starting process based on the Taki cylinder direct 
injection mold internal combustion engine which stated to the beginning. And the piston of this another gas 
column is in an inhalation-of-air phase, and an inhalation-of-air phase also lights the fuel with which the 
ignition means was injected. 

[0026] With the advantageous configuration of this invention, having a means for an internal combustion 
engine enforcing the approach of this invention is proposed. 

[0027] As further solution means of the technical problem of this invention, the control unit of the Taki 
cylinder direct injection mold internal combustion engine of a format which stated to the beginning is left. 
Have a means for a control unit to detect a piston location, and this detection means controls fuel metering 
equipment and an ignition means in the further progress of a starting process. What an inhalation-of-air 
phase also lights for the fuel with which the fuel was injected to the combustion chamber of another function 
which has a piston in an inhalation-of-air phase immediately after lighting a fuel in the gas column which 
has fuel metering equipment in an actuation phase, and the ignition means was injected is proposed. 
[0028] With the advantageous improvement gestalt of this invention, having a means for a control unit 
enforcing the approach of this invention is proposed. 
[0029] 

[Example] The whole internal combustion engine is shown to drawing 1 by the reference mark 1 . An 
internal combustion engine 1 has a piston 2, and this piston reciprocates the inside of a gas column 3. 
Combustion Is Tsu 4 is established in the gas column 3, and the inlet pipe 6 (inlet valve) and the exhaust 
pipe 7 (outlet valve) are connected to the combustion chamber through the restoration valve 5. Furthermore, 
the controllable ignition plug 9 is assigned to the combustion chamber 4 by the controllable injection valve 8 
and Signal ZW with Signal TI. An internal combustion engine 1 can change among various modes of 
operation. 

[0030] A fuel is injected by the combustion chamber 4 from an injection valve 8 in the compressed phase 
caused with a piston 2 by the 1st mode of operation, i.e., an internal combustion engine's 1 layer drive mode. 
It is the direct circumference of an ignition plug 9 in location, and is just before the top dead center OT of a 
piston 2, or ignition timing in time. Next, a fuel is lit with an ignition plug 9, and a piston 2 is a consecutive 
actuation phase and is driven by expansion of the lit fuel. 

[0031] A fuel is injected by the combustion chamber 4 from an injection valve 8 during the inhalation-of-air 
phase caused with a piston 2 by another mode of operation, i.e., an internal combustion engine's 1 
homogeneity drive mode, the swirl of the injected fuel is carried out by inhaling air to coincidence — having 
— thereby — a combustion chamber 4 — substantial — being equal (homogeneity) — it is distributed, then, 
fuel/air — gaseous mixture is compressed during the **** main radical phase, and, subsequently is lit with 
an ignition plug 9. A piston 2 is driven by expansion of the lit fuel. 

[0032] In layer drive mode and homogeneity drive mode, a crankshaft 10 rotates with the piston 2 to drive, 
and, finally the wheel of an automobile drives through this rotation. The rotational frequency sensor 1 1 is 
assigned to the crankshaft 1 0, and this rotational frequency sensor forms Signal N depending on rotation of a 
crankshaft 10. 

[0033] A fuel is injected by the combustion chamber through an injection valve 8 even by the homogeneity 
drive mho under high pressure also in layer drive mode. For this purpose, the electric fuel pump is 
beforehand formed as a conveyance pump and high pressure pumping (not beforehand shown [ a 
conveyance pump and high pressure pumping ]). here — the latter — an internal combustion engine 1 — or it 
can drive in electric. An electric fuel pump (EKP) is driven without being dependent on an internal 
combustion engine 1 , and it forms the so-called rail pressure of 3bars at least. High pressure pumping forms 
rail pressure HD to about 200 bars, the pressure formed in a self-ignition type internal combustion engine is 
alike and high. 

[0034] The fuel quantity injected by the combustion chamber 4 from an injection valve 4 in layer drive 
mode and homogeneity drive mode is controlled and/or adjusted by the control unit 12 so that fuel 
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consumption and harmful matter emission may especially be reduced. For this purpose, the microprocessor 
14 is formed in the control unit 12, and a microprocessor has a storage element and the computer program 
especially memorized by the flash memory 15. This computer program is suitable for carrying out 
aforementioned control and/or adjustment. In order to enforce the approach of this invention, the computer 
program of the proper performed on a microprocessor 14 is memorized by the flash memory 15, or the 
existing computer program is extended appropriately. 

[0035] An input signal is impressed to a control unit 12. This input signal expresses an internal combustion 
engine's 1 amount of actuation measured by the sensor. For example, the control unit 12 is connected with 
the air mass sensor arranged at the inlet pipe 6, the lamda sensor arranged at the exhaust pipe 7, and/or the 
rotational frequency sensor 1 1 . Furthermore, the control unit 1 2 is connected with the access pedal sensor 
13, and this accelerator pedal sensor forms the signal FP showing the location of the accelerator pedal 
operated by the operator. A control device 12 forms an output signal, and an internal combustion engine's 1 
property ****s in desired control and/or adjustment through an actuator or a regulator with this output 
signal, and it is controlled. It connects with the inlet valve 8 and the ignition plug 9, and a control unit 12 
forms the signals TI and ZW required for those control. 

[0036] The approach of this invention for putting the 4-cylinder direct injection mold internal combustion 
engine 1 into operation without a starter in drawing 2 is shown in the diagram. Each line of a diagram relates 
to each gas column 3 of an internal combustion engine 1. The number is given to various gas columns. Each 
train of a diagram relates to the phase thru/or stroke in which the piston 3 of affiliation exists. Each piston 2 
is in an inhalation-of-air phase, a compressed phase, an actuation phase, or an exhaust air phase here. The 
shift during each phase is shown by the top dead center OT of a piston 2. The horizontal axis which met at 
the various phases of a piston 2 expresses angle-of-rotation **KW of a crankshaft 10. The location before an 
internal combustion engine's 1 starting, i.e., the location in an internal combustion engine's 1 quiescent state, 
is shown by the broken line. 

[0037] It is shown in drawing 2 and the rotational frequency sensor 1 1 consists of approaches explained 
below as an angle generator absolutely. This meaning is that the rotational frequency sensor 1 1 forms angle- 
of-rotation **KW, and especially supplies a control unit 12 also after an internal combustion engine's 1 
quiescent state always. Thus, before initiation of a starting process, the location of the piston 2 in a gas 
column 3 is detectable. A crankshaft 1 0 can be alternatively brought to necessary rotation by the direct 
electric starter, and, thereby, the rotational frequency sensor 1 1 can carry out signaling of the location of a 
piston 2. 

[0038] In this invention by drawing 2 , a No. 4 gas column is in an actuation phase (an inlet valve and an 
outlet valve 5 are closed, and a piston location is after OT). A No. 4 gas column is a starting gas column. A 
fuel is injected by the combustion chamber 4 of a No. 4 gas column at the time of initiation of a starting 
process. When high pressure pumping drives depending on an internal combustion engine 1, injection is 
performed only under the rail pressure EKP of an electric fuel pump. When other (i.e., when driving without 
high pressure pumping's being dependent on an internal combustion engine), a fuel is injected by the 
combustion chamber 4 under high pressure HD, in order to generate gaseous mixture, the fuel/air contained 
in the fuel thru/or combustion chamber 4 injected immediately after injection — gaseous mixture is lit. 1st 
combustion is performed by this and, as for a crankshaft 10, the 1st combustion performs rotation to the 1st 
front. 

[0039] A fuel is injected by the No. 1 gas column immediately after rotation initiation. This No. 1 gas 
column is in an inhalation-of-air phase. That is, the inlet valve is opened wide and the outlet valve is closed. 
Then, it is lit even if the injected fuel is an inhalation-of-air phase. An inlet valve is closed here just before 
ignition. The closing time of an inlet valve is shown by the broken line perpendicular to drawing 2 just 
before lighting in a No. 1 gas column. 2nd combustion is performed by this ignition and rotation of a 
crankshaft 10 is strongly accelerated by 2nd combustion. It was shown that the 2nd combustion is especially 
a success or the important unsuccessful key of a starting process. 

[0040] Air is inhaled from an inlet pipe 6 through the inlet valve opened wide during an inhalation-of-air 
phase to the combustion chamber 4 of a gas column 3. A powerful swirl arises in a combustion chamber 4 
by the airstream of the inhaled air, and it mixes with the air with which the fuel injected by this was inhaled 
still better, the injection during an inhalation-of-air phase — being based — especially uniform fuel/air — 
gaseous mixture is obtained in the combustion chamber 4 which is a No. 1 gas column. And this gaseous 
mixture burns completely after ignition. By the approach of this invention, by 2nd combustion, especially, it 
is transmitted to a crankshaft 10, and thereby, big torque is trustworthy and an internal combustion engine's 
reliable starter-less starting of it is attained. 
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[0041] An inlet valve is wide opened advantageously between fuel injection. However, already closing an 
inlet valve before injection or during injection is also considered. An air swirl disappears slowly after 
closing of an inlet valve. Even if the inlet valve is closed down in the inhalation-of-air phase by this in the 
case of fuel injection, mixing of fuel/air good enough is guaranteed. 

[0042] It is in a compressed phase, and when a No. 1 gas column is in an inhalation-of-air phase, by the 
compressed phase, the inlet valve and the outlet valve are closed, a fuel is injected, and a No. 3 gas column 
is after the time of termination of a compressed phase, or progress of a top dead center OT, and is lit at the 
time of initiation of an actuation phase. The further injection, ignition, and the location of a valve 5 are 
shown by the example of a No. 4 gas column, a No. 2 gas column, and a No. 1 gas column. Therefore, 
further injection is performed into the inhalation-of-air phase of a gas column 3 (a No. 2 gas column and No. 
1 gas column), or a compressed phase (No. 4 gas column), respectively. A compressed phase is generally at 
the termination time, and ignition to the injected fuel is performed to immediately after [ just before 
reaching to a top dead center OT ]. 

[0043] In order to enable it to inject a fuel in a compressed phase in the combustion chamber 4 of a No. 4 
gas column, the fuel which should be injected must be impressed to an injection valve 8 with high injection 
pressure. Such high injection pressure can be formed with high pressure pumping driven without being 
dependent on an internal combustion engine 1 (for example, electrically). In order to enable it to inject a fuel 
during an inhalation-of-air phase to the combustion chamber of a No. 2 gas column and a No. 1 gas column, 
the low injection pressure EKP, for example, the rail pressure formed with an electric rotary pump, is 
enough. 

[0044] In a No. 4 gas column, restoration change may not arise by parallel-ization of an actuation phase 
between the actuation phases of precedence. Therefore, unlike the sequence of the usual actuation phase, a 
No. 4 gas column shifts to a compressed phase directly from an actuation phase. An exhaust air phase and 
an inhalation-of-air phase do not exist, the fuel/air which can still in addition be lit — in order to obtain 
gaseous mixture, suitably high excess oxygen is prepared to the 1 st combustion. Thereby, after the 1 st 
combustion is contained in the combustion chamber whose oxygen for the further combustion is a No. 4 gas 
column. Excess oxygen can be obtained for example, by layer restoration. 

[0045] Alternatively, after the 1st rotation of an internal combustion engine, based on the ignition and 
combustion of a fuel which were injected by the combustion chamber 4 of a No. 4 gas column, in a No. 4 
gas column, an outlet valve 5 can be wide opened first before attainment of a bottom dead point UT, and 
subsequently to before attainment of a bottom dead point UT an outlet valve 5 can be closed further, and an 
inlet valve 5 can be opened. The bottom dead point UT of a No. 1 gas column and a No. 4 gas column is 
equivalent to the top dead center OT of No. 2 and a No. 3 gas column. The bottom dead point UT of No. 2 
and a No. 3 gas column is equivalent to the top dead center OT of No. 1 and a No. 4 gas column similarly. 
[0046] The inlet valve and outlet valve 5 of a combustion chamber 4 are adjusted by the control section 
without a cam shaft. For this reason, each inlet valve and an outlet valve 5 are equipped with the adjustment 
device of a proper. Thereby, it does not depend mutually, but a valve 5 is freely opened thru/or closed, as 
long as valve path clearance approves. Thus, it can change an actuation phase and reversely [ its ] from an 
inhalation-of-air phase. It is made suitability and an exhaust air phase and its opposite change are also 
possible from a compressed phase, the optimal conditions for being able to bring an inlet valve and/or an 
outlet valve 5 to a position at the time of initiation of a starting process, and starting an internal combustion 
engine 1 by control of the valve 5 without a cam shaft, — an electric starter — nothing -_********-. things 
are made. 

[0047] the inlet valve 5 which ****s each progress of a compressed phase in order to reduce compression 
resistance in the starting process of this invention — an early stage — or it can be shortened by being delayed 
and closed down appropriately (the inlet valve is wide opened during the inhalation-of-air phase performed 
before a compressed phase). This approach is applicable also to the internal combustion engine 1 which has 
four or more gas columns according to suitable deformation. 

[0048] Said example of the approach of this invention is applicable also to the internal combustion engine 1 
which has four or more gas columns according to suitable deformation. In an internal combustion engine 
with few four gas columns, it can be said at the time of initiation of a starting process that the piston 2 is not 
arranged at the actuation phase. However, at least one piston 2 of a gas column 3 is certainly in an 
inhalation-of-air phase in this case. Therefore, the inlet valve of the suitable gas column 3 can be closed, and 
the gas column 3 can be changed from an inhalation-of-air phase to an actuation phase. Also in this case, an 
internal combustion engine 1 is put into operation without an electric starter. 

[0049] The flow chart of the approach of this invention is shown in drawing 3 . This approach is started with 
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functional block 20. An internal combustion engine's 1 starting is demanded in functional block 20. For this 
reason, the location of the piston 2 in an internal combustion engine's 1 gas column 3 is detected by 
functional block 22 through the rotation location of a crankshaft 10. A fuel is injected by the combustion 
chamber 4 of the gas column 3 (No. 4 gas column) which has a piston 2 in an actuation phase in functional 
block 23. With functional block 24, the injected fuel is lit just behind that. A crankshaft 10 is rotated and a 
starting process is started by this 1st combustion. 

[0050] A fuel is injected by the combustion chamber of another gas column 3 (No. 1 gas column) with 
functional block 25 following ignition to the fuel injected by the combustion chamber 4 of a No. 4 gas 
column. This another gas column is in an inhalation-of-air phase. Opening the inlet valve of a No. 1 gas 
column wide is further continued during fuel injection, however, an inhalation-of-air phase — an inlet valve 
is mostly closed by functional block 26 at the time of termination. While the No. 1 gas column exists in the 
inhalation-of-air phase, a fuel is injected by still more nearly another gas column 3 (No. 3 gas column) in 
functional block 27. This gas column is in a compressed phase. Then, with functional block 28, even if the 
fuel injected by the No. 12 gas column is in front of a bottom dead point UT, it is lit. Rotation of a 
crankshaft is accelerated by this 2nd combustion. The 2nd good combustion is important to especially a 
success of a starting process. Ignition to the fuel injected by the No. 3 gas column is performed by 
functional block 28 just before the attainment of a compressed phase which it is in a top dead center OT 
mostly at the time of termination, or to immediately after. Rotation of a crankshaft 1 0 is further accelerated 
by 3rd combustion. 

[0051] During the further actuation phase, a fuel is injected by the gas column 3 (No. 4 gas column) with 
functional block 29. This gas column is in a compressed phase. A fuel is injected by the gas column 3 (No. 2 
gas column) which is in the same compressed phase with functional block 30 at an inhalation-of-air phase, 
the fuel injected by the combustion chamber 4 of a No. 4 gas column — functional block 31 — it is — a 
compressed phase — it is mostly lit at the time of termination. In a consecutive actuation phase, a fuel is 
injected with functional block 32 by the gas column 3 in an inhalation-of-air phase. The injected fuel is lit 
with functional block 33. With the inquiry block 34, it is inspected whether an internal combustion engine's 
1 starting was successful. In affirmation, the approach of this invention is ended with functional block 35. It 
is inspected whether the predetermined time amount T passed without branching to the inquiry block 36 in 
negation, and an internal combustion engine 1 starting here. In affirmation, it branches to functional block 
2 1 and a starting process is again repeated from the beginning. In negation, it branches to functional block 
32, and a fuel is injected in the gas column 3 in an inhalation-of-air phase, and a starting process is 
continued by lighting succeedingly. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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l::lStt£ixT^sa\ itliRSroayifa-^D^ 
[0 0 3 5] BHWSHBl 2fcttA*flT**«BlttSix5 0 



(6) 
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J: ^^^n^T^-feyu^y^uo^S^^-r^t-^-F PS: 
mf&1-Z. MVSBl 2ttH*A**»j£U :w 

BBl o»tt36«BfHo«»33J:V/*«:ttBIB«c«*SU-C 
SOWS it*. M«iaSltl 2ttAP#8*5J:Wjft^9^ 

[ 0 0 3 6 ] m 2 fete, 4 ftffiitfttttf SrtttttH l «: 
SIXTHS. *HO«-fr©fTttrt*»Bl«>*H J Ptuo 
SfuTv^. JftBl4>fl*0>2nitt: % Bf«o fc^* h >3 

<z>»fTttfcT;* h^2<0J:^£OTfc J: 0^$jh,T^5 Q 20 
7M OOIhJIe^" KW«r*t, 

[0 0 3 7]H2l:*$^ KT^BHBi-S*tt-ett, 
S e ^coc ^co^^-rs^li, EHESfc-te 1 l*H>o 

<d «k 5 »c LTttniiaoHttinir^ 3 watts tr* 50 

[0 0 3 8] E2fc«fcS*J&W-Ctt. 4 7 
[0039] [El^^^Olt 1 $$[ffi lC*f M $ 



t&m 2002-317740 

^$ixfc«S^S5R«L7^-X-efeort>^c$ix5 0 ^ 

^^(gj 2 tcSitosas-e i s«i» -ca^ik^iaiiSM^ £ 

Jh/Cl^5. d Omelet 5* 20jRjSl^tTfeiX, ^2 0 

£*t£o t 9^*t*2 0«jSids*6«iiaa^5b*^tt^ 

[0 0 4 0] M7x-XoB, BB»S;ft;fcAP#«:4h 
LT2«^B*» 6 3 4 ^«A3*u 

So »A§ ^S^i^^ffii: «k o tl^^^ 7-;u*s 

fcgSftiSfcfcAfffca^r*. 8«7*-Xt»©t» 

»tS e *»M©*iSttt, ^2«l:J:or^l: 
*Sih^is^7^^t7hiotfiiSti, -ft 

[0 0 4 1 ] AR#tt«J|sf*«om. #*]^ttHlk*ix 
fc^^-CfcSo Ld»UAP#S:i-T?Jc:***HuJc, ^fcte 

X^J»ffPtJH<oBtcAP#dSH«UTv>xfc+»t-A# 
ft«m/ffi*©a*a*«E£;h,S. 

[0 0 4 2] l#«1B*5»«C7ai — X^feSi# v 3# 
*«ttBIB7*— Xk:*>5, ff«7x-X-ciUP#i 

Xtf> J|^T * fc ±f£ & O T O^ig & -CffUl 7 a - Xtf) 

(O&WtK 4#^L13, 2#«11», *5J:tf i*ft1»0>0!|-e 

3 (2#««*5j:ai#ft1») ©»*7x-Xt4va 

ttflE«7a-x4i i4*wu) \znt>tiz>. mtttztLti 

[0 0 4 3] «WSrHtt7ai---X+jc:4*ftffiO««i* 
4tcig^T-t5«t Pt*tr^**»*s 

tds-CSS. *»Sria*7*-X4>^2#»fB*jJ:t/i 

-e-h^-cfoSo 

[0 0 4 4] 4 9trf(D\^m ^ ^ — x^r^ ^ 

f^t&7^-x<3D^ff<btr.t o 36*a!{k*^ i:^^ - 1 & 
£>5o «ot4#««tt, 51»^K)7 3i-X<7?«lJ?i: 
tt»*9^»73i-Xd*feB:», JEfil^xi-X^tTi- 
So — X*5J:t^Eftt7 3: — XttSa£b<cv\ 
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[0045] ftlcf^^Maiao^ i o&HEiEttfeic, 

Icg-^T, 4#ftftl£#^TT^£UT<0i«»Krfc£ 

T*#5 C l#ftffii3i:a4#ftffi<7>T5E^UTtt2#*5 
J:t^3Sftffio±5E^OTlcffiSi-5. B«fc2#*3.fc 
3 T 1 **S J: U 4 MA <£>_h*E/k 

OTl:^t5, 

[ 0 0 4 6] MS4^AP#*3J:i;ajn#5H:*Ae/ 
!?, tts^z«ff^i■i■ift^c|!B^k/J^v^LBlI•^*i^5. :w 

ojcftiio*ft:^miti«J^ * - ?M UTid 9 tut: t 

[0 0 4 7] EEMSntr^nottMifla+^IBMi-d 
;fc#>. JEai^-X<7}£.jgiE£s tBi£-r5AP#5^-f- 

y = -*mzftt>ti*W$zy ^ — X*\zm&£tiX\,^ 

^ici i9 4 o«±os«&*i-*rt««H i hmrni- 
[oo48] *»wo*ffiottiE»iK«tt, tBJtoae^ 

lc «t 9 4 o j£Lb ^ftffi & 5 ft ttM&BB llct)»It5 

-Xfcfc*. «oT«/Eo««30An#£BB«U * 
<^ ffi 3 £ Kft 7 3i - X a> f£ m y = — X 9 # x 5 

[0 0 4 9] EI3JCtt*^8WO*«fe<07ci— h# 

Mo d©^*^«t6Xoy^ 2 2 -ert««M i <0ftffi 
3^*$tt* t"* hv2a>{fcfij&*. mtLttf y 

3-C»i«»dS, hV2^^»^*-Xtcfc5ft«3 
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[0 0 5 0] 4#ft«O««E*4^i»»$^fc«»0^ 

:*-Xl::2feS e 1 An 

BilifcUKttSo L^lPM7x-Xoi5l*7^fClAP 

*-X|c#aEL,TV*5HU % mmyrvv? 2 7-Ctttttt*S 

Sfclw*]0>*«3 (3*ftffi) «MtSih,a. roSifSi 
ttffiffi^-Xfcfc*. *tf>&. 1 2#«LffllciSM*$;h, 

t)^Stt5 Q c<DJS2©J»J£u:J: 9, t?>t*s^y 

»iaaoffiai:»LTl«t?fc5. 3#«Lffifc*#S*L 

ff*T*^ % ±5EjftoT^ei>aaiei!(i*fcttii:«^tTfc) 

[0 0 5 1 ] $e>*Sf^»7o:-X+l^. aitBXny^ 

2 9-CIRMIB3 (4#«11B) t«W$n<S 0 
fBttfflB** — Xfc*>3. ^Cffi^^-X^lc, flKflg 

y ^ 3 0-eS«7x-X(Cfc5ftff 3 (2#«tffi) 
fc«m#*tfS;h,S. 4#*««>KR*8*4lc:i!»**sn*: 
*8UM^b ^31 "C\ ffi*7*-Xoi5«|»T* 

3 2-eiis»*«B«;7*— xic*>s«t«3 ttitsw. 

^b^3 5?»7«, 5*«>»*»±. HvvfrfcHtX 
2-.^H$b, a*7*-XfcfcS««3lc«S»«r»4* 

[1212] mi<Dft&mM&i£m£&zizft<D*&w<Djj 
[^#<^tftw] 

1 AMMIH 

2 tr^ 

3 

JO 4 
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(72)«W# *K 5>-/<- 
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41/36 
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F 0 2 N 17/08 
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3 3 0 B 
3 4 5 
3 5 5 
3 8 5 Z 
3 9 5 

A 
F 
G 
B 

3 0 1 B 
3 0 1 J 
3 0 1 Z 
3 1 0 B 
3 6 2 E 
3 7 6 B 
Z 
E 



F*— ArtMJ) 3G022 AA03 CA01 FA02 FA06 GA01 
GA05 GA06 GA08 

3G084 AA03 BA15 BA17 BA23 BA28 
CA01 DA09 DA13 EA04 EB06 
EB08 EC02 FA07 FA10 FA29 
FA33 FA38 

3G092 AA01 AA06 AA08 AA11 AA13 
BA09 BB06 BB08 BB13 BB14 
DA01 DA02 DA08 DG05 DG10 
EA03 EA04 EA12 EA17 EB08 
EC09 FA31 FA50 GA01 HA012 
HA06Z HD05Z HE01Z 

3G301 HA01 HA04 HA06 HA19 JA00 
JA19 KA01 LA07 LB04 LC01 
MA01 MA06 MA12 MA19 MA21 
MA23 MA28 NA07 NB14 NC01 
ND42 PA01Z PA11Z PB08Z 
PD02Z PE01Z 
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